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Abstract 
Coating thickness protection in the burning zone of a rotary cement kiln during operation is important 
from the viewpoint of the kiln productivity. In this paper, an integrated model is presented to estimate the 
coating thickness in the burning zone of a rotary cement kiln by using measured process variables and 
scanned shell temperature. The model can simulate the variations of the system, thus the impact of 
different process variables and environmental conditions on the coating thickness can be analysed. The 
presented steady-state model derived from heat and mass balance equations uses a plug flame model for 
simulation of gas and/or fuel oil burning. Moreover, the heat transfer value from shell to the outside is 
improved by a quasi-dynamic method. Therefore, at first, the model predicts the inside temperature 
profile along the kiln, then by considering two resistant nodes between temperatures of the inside and 
outside, the latter measured by shell scanner, it estimates the formed coating thickness in the burning 
zone. The estimation of the model was studied for three measured data sets taken from a modern 
commercial cement kiln. The results confirm that the average absolute error for estimating the coating 
thickness for the cases 1, 2, and 3 are 3.26, 2.82, and 2.21cm, respectively. 
